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Abstract Trends and district variations in the prehospital and hospital care of children aged 0-14 years admitted with acute asthma were surveyed in all 13 districts of a health region by examining case notes for 1970 , 1978 . From 1970 there was a substantial increase in admissions and some reduction of hospital stay. Over this time adrenergic drugs remained the most frequently used treatment with a large shift towards selective beta2 agonists administered by nebulisation. Use of corticosteroids fell in the under 5s with a decrease in the parenteral route of administration but rose in the 5-14 age group with an increase in the oral route of administration. There was an increase the use of oral xanthines but this was outweighed by falls in the use of suppositories and in parenteral administration. The use of antibiotics became less frequent and that of sedatives and antihistamines fell to almost nil. There were also important changes in other aspects of management, notably an increase in the use of lung function tests (from 3% to 70%) and falls in the use of chest radiographs, blood tests, bacteriology, and physiotherapy. In nearly all aspects of management there were significant and often very extreme variations in practice between districts, which were unlikely to be explained by differences in morbidity. These variations would be a suitable focus for medical audit, with the aim of establishing which treatment regimens have the best outcome and avoiding unnecessary cost and discomfort. Because early hospital drug treatment is closely related to the type of treatment given before admission such audit activities would need to include general practitioners.
Over recent years there have been major changes in hospital statistics for childhood asthma.' These have been most pronounced among the 0-4 age group, which over the 16 years up to 1985 experienced an increase in admission rate from 10-9 to 75-6/10 000 and a decrease in mean length of stay from 6 1 to 2-4 days. In this age group the proportion of admissions to paediatric wards due to asthma increased from 2-9% to 9-4% and the proportion of bed days accounted for by asthma increased from 2.3% to 6-2%. Among the 5-14 age group admissions for asthma increased from 8-6 to 28.0/10 000, the mean duration of stay decreased from 9-4 to 3-7 days, the proportion of admissions to paediatric wards due to asthma increased from 10.9% to 19 A previous study conducted by this department described trends in the clinical characteristics and early hospital management of children aged 5-14 admitted to hospitals in the South West Thames Region with acute asthma from 1970 to 1978.2 The present study extended the data for the 5-14 age-group to 1985 and in view of the substantial increase in admissions among the 0-4 age group obtained data on these for 1978 and 1985. The primary objective of the study was to investigate trends in severity, mode of referral, and readmissions and this aspect has been reported. 6 It also presents an unusual opportunity to document for an entire health region (population three million) trends in the management of acute childhood asthma before and after admission over a 16 year period, and to examine variations in medical care between districts. The Government's recent proposals for developing formal medical audit in the National Health Service'4 will require more information about current practice'5 and the data presented here provide insight into what might be achieved by a regional approach.
Methods
The sampling method and protocols followed those used in the previous study2 but will be described briefly here. One hospital from the previous study was excluded because it now lay outside the regional boundaries as a result of reorganisation in 1981. A list of all children under 15 years admitted with a first diagnosis of asthma (ICD 493) was obtained from Hospital Activity Analysis records for 1978 and 1985. For practical reasons no attempt was made to obtain data for 1970 for the 0-4 age group. Approval was obtained from the ethical committees of all 13 health districts within the region and the consultants responsible gave written permission for the case notes to be examined by a research assistant.
The target sample was 600, comprising 200 each for the 0-4 age group in 1978 and 1985 and the 5-14 age group in 1985; the numbers The proportion of 0-4 year old children admitted with asthma who were referred by a general practitioner fell slightly, from 66% to 61°00. There was no change in the readmission ratio (1-5 in each year), and the mean length of stay fell only slightly, from 2 7 to 2 6 days.
Treatment before admission (table 1) In 1985 adrenergic drugs were used before admission by 69%o of those admitted. This was a slight increase from 1978 (62%) but more notable was the substantial increase in the use of nebuliser treatment from zero to 19%0. Oral administration remained the commonest single route, at around 4500. selective beta2 (adrenoreceptor) agonists had all but completely replaced the earlier, less selective beta2 agonist (orciprenaline), the non-selective beta agonist (isoprenaline), and the earliest adrenergic drugs (ephedrine and adrenaline), which have both alpha and beta agonist actions. In both years 18% of children had been treated with a xanthine drug but, whereas in 1978 suppositories had been the most common form of administration, by 1985 the oral route was almost universally preferred.Corticosteroids had been given in about 1000 of cases by various routes and there was no obvious trend in the route chosen. The other notable changes were a fall in the use of antibiotics (330z to 260/o) and of antihistamines (110, to 5°0). It was predicted that early hospital management would be related to the age of the patient, clinical severity at admission, and treatment for the episode before admission. Within each age group mode of referral, duration of symptoms, readmission history, and pulse rate at admission were not generally related to the type of drug treatment given in hospital or to whether a lung function test or chest radiography was done. No other measures of clinical severity were sufficiently well recorded to analyse this aspect further. In contrast, the type of drug treatment received before admission was an important determinant of early hospital treatment. The chance that corticosteroids, xanthines, cromoglycate, and antibiotics would be given in hospital was significantly increased in each case if these drugs had been used before admission. Among the 0-4 age group the relative risk (950o confidence limits) was 6 4 (CL 1.9, 21 4) for steroids, 6-8 (341. 14-7) for 
Discussion
This study describes, for an entire health region of three million people, trends in the management of acute childhood asthma during a period in which there has been an increase in admissions, a decrease in length of stay, and no major change in mortality. Existing sources of population based data on drug treatment are not diagnosis or age specific and do not provide information about what is prescribed in hospitals. Other studies in United Kingdom hospitals that have examined the care of childhood asthma in hospital, though often more detailed than the present study, have been confined to single hospitals or districts,3"6 have included the whole age range,"'9 or have been confined to adults.20 Other studies have concentrated on accident and emergency assessment and treatment.17 19 The study of Storr et al' is the only one that examined trends but it was confined to one specialist children's hospital. The strength of the present study lies in its size, use of consistent methods over time, and regional scope. Although it was not the original aim of the project, it has been possible to provide for the first time a description of district variations in care and carry out some crude analyses of these. Hospital records have serious limitations as a source of clinical data but the records of drugs and tests are unlikely to have been underestimated as these require signature in (18) 7 (17) 6 (27) 9 (32) 10 (39) 1 1 (16) 12 (64) 13 (66) 0 20 40 LUNG FUNCT10O
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The study provides, in part, a basis for )ears that an auditing the process of care for acute asthma in re being treated children at a regional level. This is particularly reat as that of timely in view of the recent government review of the National Health Service," in which one i-14 age group of the major proposals is for systematic audit. ' It must be emphasised that this study was not designed as an audit, nor was it designed to analyse district variations. A planned audit would have required adequate district sample sizes, more data on clinical severity (including lung function), more details of drug treatment, and better indicators of outcome. Furthermore, the data are relatively old (1985) . Nevertheless, the results provide a glimpse of what might be gained by a regional approach to audit. Were this to be attempted the participating clinicians not only would have to agree what data were required but also would have to ensure that they were recorded in an analysable form. An agreed structured clinical recording form would facilitate this and once in use would provide an information system capable of examining the kinds of questions likely to be thrown up by the audit.
Current developments in medical audit are tending to emphasise the role of activities within districts. The present study indicates that a regional approach to the audit of asthma care, with the focus on the hospital and district rather than on individual patients and doctors, has some attractions.
